(12) INTERNATIOMC APPLICATION PUBLISHED UNDER THE PATENT (5HPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
17 June 2004 (17.06.2004) 




PCT 



(10) International Publication Number 

WO 2004/049887 Al 



(51) International Patent Classification 7 : A47L 9/00, 

5/36, 9/32 

(21) International Application Number: 

PCT/GB2003/005189 

(22) International Filing Date: 2 December 2003 (02. 12.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

0228153.3 



3 December 2002 (03.12.2002) GB 



(71) Applicant: TECHTRONIC INDUSTRIES COMPANY 
LIMITED [CN/CNj; 24/F CDW Building, 388 Castle 
Peak Road, Tsuen Wan, N.T. (CN). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ELSWORTHY, 
Christopher, Thomas [GB/GB]; 7 Magnolia Court, 
Fiddlers Green, Cheltenham GL51 0XB (GB). PROUD, 
Reuben [GB/GB]; 52 Gillam Street, Worcester WR3 8JT 
(GB). IVARSSON, Bengt, Ivar, Anders [SE/SE]; 27 



Park Road, Bearwood, Smethwick, Birmingham B67 5HP 
(GB). 

(74) Agent: FORRESTER KETLEY & CO; Chamberlain 
House, Paradise Place, Birmingham B3 3 HP (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, 
CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FT, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, 
SC, SD, SE, SG, SK, SL, S Y, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (BW, GH, 
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, 
SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



Published: 

— with international search report 



f Continued on next page J 



(54) Title: SUCTION CLEANERS 



oo 

00 
OS 




(57) Abstract: A suction cleaner of the cylinder type comprising a main unit (10) including a source of suction and a dust separat- 
ing/collecting means; a flexible hose; a wand (17); and a cleaning head (19); wherein the main unit (10) is able to be stood on its 
end and there is releasable catch means providing for the wand (17) with cleaning head (19) attached to be releasably connected to 
the main unit (10). 



^) 2004/049887 Al 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 




WO 2004/04988 




10/537481 

( ^■PCT/GB2003/005189 

JC17WdPOTPTO 03 JUN 2005 



Title; Suction Cleaners 
Description of Invention 
5 This invention relates to suction cleaners ("vacuum cleaners") of the 

cylinder type (sometimes also referred to as the canister type since very few 
modern such cleaners are cylindrical). 

A suction cleaner of the cylinder type comprises a main unit whose body 
contains a source of suction, i.e. a motor and an impeller for creating a suction 

10 airflow, together with a separator which separates entrained collected dust, dirt 
and other debris (all herein referred to as dust) from the airflow and retains it 
for subsequent disposal. The separator may include one more cyclonic 
separators in which the dust is separated from the airflow by centrifugal force, 
and/or one or more filters. A flexible hose for the suction airflow is used to 

1 5 connect the main unit to a cleaning head of whatever type is appropriate for the 
surface which is to be cleaned. A cleaner may be provided with a number of 
different cleaning heads/tools for different cleaning jobs. A floor cleaning 
head, e.g. a carpet or a hard floor cleaning head, characteristically is connected 
to the flexible hose with the intermediary of a rigid tubular wand (which may be 

20 telescopically adjustable in respect of its length) which renders it easy for a user 
who is standing upright to work the cleaning head over a floor or other surface. 
Other tools for other cleaning purposes may be used with a wand. 

It will be appreciated from the above that a cylinder type suction cleaner 
comprises several parts most notably the flexible hose, wand and one or more 

25 cleaning heads which can be relatively bulky and thus can present a storage 
problem when the cleaner is not in use. Often the main unit, if it is of a design 
which is intended to work primarily in a generally horizontal orientation, is able 
to be stood on one end so as to reduce its footprint, i.e. the area of floor space it 
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occupies, but storage space still has to be found for the hose, wand, and one or 
more cleaning heads. 

It has been proposed, in EP 0887040 A and US 5836047 for example, 
that a suction cleaner may be usable in both upright and canister modes. A 
5 conventional upright cleaner comprises a first body part which is movable over 
a floor surface and constitutes or is provided with a cleaning head, and a second 
body part which is connected to the first and usually accommodates the motor 
and fan unit of the cleaner and the separator/dust collector. Usually the two 
body parts are pivotably connected together, so that the second body part may 
10 extend in a generally upright orientation or at an inclination to the floor surface 
which is to be cleaned. In the dual mode cleaners disclosed as aforesaid, the 
main unit of a cylinder cleaner is able to be used in an upright or inclined 
orientation with the wand fixed to it to form a handle, and the cleaning head 
separately connected to the main unit to be movable over a floor surface. When 
15 used in this mode, however, the footprint of the cleaner is still relatively large 
and hence the problem of compact storage is not solved. 

Accordingly it is an object of the present invention to provide a suction 
cleaner of cylinder type wherein the problem of compact storage is addressed. 
According to one aspect of the invention, we provide a suction cleaner 
20 of the cylinder type comprising a main unit including a source of suction and a 
dust separating/collecting means; a flexible hose; a wand, and a cleaning head; 
wherein the main unit is able to be stood on its end and there is releasable catch 
means providing for the wand with cleaning head attached to be releasably 
connected to the main unit. 
25 Preferably the wand is, when connected to the main unit, usable as a 

handle for lifting and moving the main unit. To this end, the releasable catch 
means by which the wand is connectable to the main unit must have sufficient 
strength to support the main unit from the wand. 
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When connected to the main unit as aforesaid, part of the wand may lie 
within, or partially lie within, a recess provided in the main unit. Such recess 
may lie in the underside of the main unit, which faces the floor surface on 
which the main unit stands in normal use (although it is to be appreciated that 
5 the main unit may also be usable when stood on its end, for example when 
cleaning stairs). 

The catch means may comprise first inter-engaging catch formations 
provided respectively on the main unit of the cleaner and on the cleaning head 
(or a wand part in the vicinity of the cleaning head), and second catch 

10 formations provided respectively on the main unit and on the wand spaced 
therealong from the cleaning head. A suitable spacing of such first and second 
catch formations enables the wand to be connected to the main unit sufficiently 
securely to use it as a handle as aforesaid. 

The second catch formations may be engageable by an upward 

15 movement of the wand relative to the main unit (having regard to the 
orientation of the latter when it is stood on its end). They may comprise a 
downwardly facing recess or recesses on the main unit of the cleaner and a 
complementary projection or projections on the wand, engageable in the recess 
or recesses. The first catch formation on the main unit of the cleaner may 

20 comprise a catch member facing upwardly to engage a complementary member 
or formation on the wand or head, and spring biased to bias the wand upwardly 
and urge the second catch formations into firm engagement. 

Such engagement of the first and second catch formations may entail 
placing the respective first catch formations in engagement with one another 

25 and then pressing the wand downwardly to displace the catch member on the 
main body downwardly until the projection(s) constituting the second catch 
formation(s) on the wand are in a position to enter the recess(es) forming the 
second catch formation on the main body. The wand is then moved upwardly 
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by the spring biased catch member on the main body. Release of the wand 

from the main body is, of course, the reverse of this process. 

The second catch formation(s) on the main body of the cleaner may be 

provided in association with a castor assembly beneath the main unit, the main 
5 unit being movable over a floor surface in normal use on such a castor 

assembly together with wheels provided at or adjacent the end of the main unit 

on which it is able to be stood. 

These and other features of the invention will now be described by way 

of example with reference to the accompanying drawings, of which:- 
10 Figure 1 is a diagrammatic perspective view illustrating a wand and 

cleaning head positioned in relation to a main unit of a cylinder type of suction 

cleaner, in accordance with the invention; 

Figure 2 is an enlarged view similar to that of Figure 1, showing the 

respective catch formations on the wand/cleaning head and the main unit of the 
15 cleaner; 

Figures 3a, b and c illustrate the engagement of the catch formations; 

Figure 4 is a side elevation, showing the main unit of the cleaner with 
wand and cleaning head connected thereto. 

Referring firstly to Figure 1 of the drawings, this shows a suction cleaner 
20 of the cylinder type which comprises a main unit 10 with a body 1 1. The body 
1 1 accommodates a source of suction, namely an electric motor and an impeller 
for creating a suction airflow, and a separator arrangement for separating from 
the suction airflow dust which has been collected and entrained in the airflow, 
and retaining it for subsequent disposal. The separator may include one or 
25 more cyclonic separators in which the dust is separated from the airflow by 
centrifugal force, and/or one or more filters. Part of a cyclonic separating 
device is indicated at 12. 

The body 11 is of somewhat elongated form, and is shown in the 
drawings standing in an upright attitude on its one end. At this end it is 
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provided with a pair of wheels 13 by which it is able to be moved over a floor 
or other surface in use, when it is intended to be in a generally horizontal 
orientation with an underside 14 of the body facing such surface. Towards the 
opposite end of the body from that at which the wheels 13 are provided, the 

5 underside of the body is provided with a castor assembly indicated generally at 
15 to facilitate its movement over the surface. 

Also shown in Figure 1 is a wand assembly indicated generally at 16 
comprising a rigid tubular wand 17 at one end of which a handle assembly 18 is 
connected and at the opposite end of which a cleaning head 19 is connected. 

10 The wand may be telescopically extendible and able to be fixed at a required 
length to make it easy for a user holding the handle 18 to work the cleaning 
head over a floor surface. The handle 18 provides a pivotal connection at 19 
for a flexible suction hose (not shown) extending to the main unit 10. The 
suction hose may connect to the main unit 10 at a detachable connection for 

15 example at the front end of the body 1 1 as indicated at 21, or could be arranged 
to be deployed as required from, or retracted to, a hose storage reel incorporated 
in the body 11. 

Referring now to Figure 2 of the drawings, this shows in greater detail a 
lower end part of the wand 17 and the cleaning head 19 fitted thereto. The 

20 cleaning head has a connection part 24 which is fitted to the wand by a plug-in 
connection, and a part 25 which may incorporate a rotatable brush/beater bar 
drive driven by an electric motor or by a turbine device powered by the suction 
airflow through the cleaning head. In the case of an electrically driven 
brush/beater bar, the handle 18, wand 17 and connecting part 24 will be 

25 required to provide for transmission of electrical power to the cleaning head. 
The part 25 is connected to the part 24 for pivotal movement about a transverse 
axis. More or less beneath the pivotal connection between the parts 24, 25 of 
the cleaning head when the wand is in use, there are wheels 26 on which the 
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cleaning head is movable over a surface being cleaned and, rearwardly of the 
wheels 26, there is a transverse bar 27 for the purpose described hereafter. 

The castor assembly 15 comprises a body 29 carrying a pair of castor 
wheels 30 spaced transversely of one another, the body 29 being pivotable 

5 relative to the body 1 1 of the cleaner about an upright axis when the cleaner is 
in its normal operative orientation supported on a floor or other surface by its 
wheels 13, 30. Between the wheels 30 the castor body 29 defines a valley 31 
able to accommodate the wand 17, and on either side of the valley 31 there are 
catch formations in the form of downwardly-facing (when the castor body is in 

10 the illustrated orientation) recesses 32. 

Beneath the castor assembly 15 when the cleaner body 1 1 is stood on its 
end as illustrated, there is an upwardly facing somewhat hook-shaped catch 
member 34. This is spring biased upwardly, being displaceable downwardly in 
the direction of arrow 35 against suction spring biasing. 

15 A part-cylindrical recess 39 is provided in the underside 14 of the body 

1 1 of the cleaner main unit, extending from the catch member 34 to and slightly 
beyond the castor assembly 15. When the castor assembly is in the orientation 
illustrated, the recess 39 aligns with the valley 3 1 in the castor body 29. In the 
vicinity of the catch member 34, to opposite sides thereof and slightly 

20 therebeneath when the body 11 of the cleaner is stood on end as illustrated, 
there are recesses 36 able to accommodate the wheels 26 of the cleaning head 
19. 

Spaced upwardly of it from its end connected to the cleaning head 19, 
the wand has a member 37 provided with opposed transversely outwardly 
25 projecting catch formations in the form of pins, one of which is indicated at 38. 
The member 34 and transverse bar 27 constitute first cooperable catch 
formations, and the recesses 32 and pins 38 constitute second cooperable catch 
formations, together providing for the wand, with cleaning head attached, to be 
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connected to the body of the main unit. Such connection is illustrated in 
Figure 3. 

The three views, Figures 3a, 3b and 3c, each show the hook-shaped 
member 34, pivotally mounted and spring biased upwardly by a biasing spring 

5 34a. They also show the castor body 3 1 with its recesses 32. On the wand 1 7 
they show the transversely outwardly extending pins 38, and on the cleaning 
head 19 the transverse bar 27. To connect the wand to the main unit, with the 
latter standing on its end, the cleaning head is presented to the unit such that its 
transverse bar 27 engages the catch member 34. Downward pressure on the 

10 wand displaces the catch member 34 downwardly against the force of its 
biasing spring until the pins 38 are able to enter and engage the recesses 32 in 
the castor body 31. When the downward pressure on the wand ceases, the 
spring 34a biases the member 34 upwardly so that the pins 38 fully enter the 
recesses 32 so as to be held captive therein. The wand is then securely fitted to 

15 the main unit of the cleaner, and can be used to lift the latter. 

Figure 4 of the drawings shows the cleaner with the wand fitted to the 
main unit as aforesaid. The wand 17 lies partially in the recess 39, and valley 
3 1 of the castor assembly. It will be noted that the part 25 of the cleaning head 
19 lies closely adjacent the body 11 of the main unit, so that this configuration 

20 of the cleaner not only presents the advantage of being easily able to be moved 
using the wand as a handle, but also has a small footprint for storage purposes. 
The flexible suction hose which in use of the cleaner connects the wand to the 
main unit may be disconnected or left connected, as required. When the cleaner 
is to be used, removal of the wand from the main unit is the reverse of the 

25 above-described connection procedure. 

In the present specification "comprises" means "includes or consists of 1 
and "comprising" means "including or consisting of 1 . 

The features disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
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terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 
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CLAIMS 

1. A suction cleaner of the cylinder type comprising a main unit (10) 
including a source of suction and a dust separating/collecting means; a flexible 

5 hose; a wand (17); and a cleaning head (19); wherein the main unit (10) is 
able to be stood on its end and there is releasable catch means (32, 34) 
providing for the wand (17) with cleaning head attached to be releasably 
connected to the main unit (10), wherein, when connected to the main unit (10), 
part of the wand (17) lies at least partially within a recess provided in the main 

10 unit (10). 

2. A cleaner according to Claim 1 wherein the wand (17), when connected 
to the main unit (10), is useable as a handle for lifting the main unit (10). 

15 3. A cleaner according to Claim 1 or claim 2 wherein said recess (31) is in 
the underside of the main unit (10) when the main unit (10) is in its normal-use 
orientation. 

4. A cleaner according to any one of the preceding claims wherein the 
20 catch means (32, 34) comprises first inter-engaging catch formations (34) 

provided respectively on the main unit (10) and on the cleaning head (19) or on 
a wand part in the vicinity thereof, and second inter-engaging catch formations 
(32) provided respectively on the main unit (10) and on the wand (17) spaced 
from the cleaning head (19). 

25 

5. A cleaner according to Claim 4 wherein the second catch formations 
(32) are engageable by an upward movement of the wand (17) relative to the 
main unit (10), having regard to the orientation of the latter when it is stood on 
its end. 
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6. A cleaner according to Claim 5 wherein the second catch formations 
(32) comprise a downwardly facing recess or recesses on the main unit of the 
cleaner and a complementary projection or projections (38) on the wand (17), 

5 engageable in the recess or recesses. 

7. A cleaner according to Claim 5 or Claim 6 wherein the first catch 
formation (34) on the main unit (10) comprises a catch member facing 
upwardly to engage a complementary member or formation (27) on the wand 

10 (17) or head (19), and spring biased to bias the wand (17) so as to urge the 
second catch formations (32) into engagement. 

8. A cleaner according to any one of Claims 4 to 7 wherein the second 
catch formations (32) on the main body (10) are provided in association with a 

15 castor assembly (15) on which the main unit (10) is movable over a floor 
surface. 

9. A cleaner substantially as hereinbefore described with reference to 
and/or as shown in the accompanying drawings. 

20 

10. Any novel feature or novel combination of features described herein 
and/or in the accompanying drawings. 
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